Cloning, E. coli overexpression, purification and binding properties of TraA and TraC, two proteins involved in the pheromone-dependent conjugation process in enterococci.
The bacteriocin encoding plasmid pPD1 from Enterococcus faecalis is involved in a mating response to the sex pheromone cPD1 produced by recipient bacterial cells devoid of pPD1. Previous studies showed that cPD1 is internalized into donor cells in a process in which TraC plays the role of cell surface pheromone receptor. Inside the recipient cells, the pheromone binds to the plasmid-encoded cytoplasmic protein TraA, able to recognize specific DNA sequences and to modulate the conjugation process. To avoid self-induction of the conjugation process, donor cells produce the inhibitor iPD1, which competes with cPD1. This study was designed to produce recombinant TraA and TraC in a functionally active state and to evaluate their main functional properties. We have isolated the sequences encoding TraA and TraC from the plasmid pPD1 and cloned them in suitable expression vectors. The two recombinant proteins were successfully obtained in a soluble form using Escherichia coli as expression host and a T7 inducible expression system. TraC and TraA were purified to homogeneity by three or two chromatographic steps, respectively, leading to a final yield up to 4mg/l of cell culture for TraC and up to 10mg/l of cell culture for TraA. The ability of TraA and TraC to bind the specific pheromone and inhibitor peptides has been assessed by means of ESI-mass spectrometry. Moreover, the ability of recombinant TraA to bind DNA has been demonstrated by means of electrophoretic mobility shift assay. Overall these results are consistent with the heterologously expressed TraC and TraA being functionally active.